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Drowsiness alarm systemfor a vehicle. 

@ A drowsiness alarm system for a vehicle which gives an 
alarm to the vehicle driver when detecting a vehicle steering 
condition such as to indicate a state of drowsiness, thus 
preventing driving in an Increasing state of drowsiness. The 
drowsiness alarm system, according' to the present inven- 
tion, comprises: (a) a steering angle detection circuit (2) 
which outputs a first pulse (6a) whenever the vehicle driver 
turns the steering wheel in either of the clockwise and 
anticlockwise directions in excess of a predetermined angle: 
(b) a quick steering detection circuit <13) which outputs a 
second pulse (9a) whenever the number of the first pulses 
reaches a predetermined number within a predetermined 
period of time; and (c) an alarm unit (10) which gives an 
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alarm to the vehicle driver in response to the second pulse 
(9a) fed from the quick steering detection circuit (13) in a 
predetermined form. Furthermore, to ensure more accurate 
detection of the state of drowsiness* there may be provided 
in the drowsiness alarm system a frequency of steering 
detection circuit (18) which outputs a third pulse (30a) when 
detecting an Increasing frequency of steering changes, a 
vehicle sensor (16) for Inhibiting the alarming when the 
vehicle speed Is below a predetermined value, or a vehicle 
condition responsive circuit (101) for Inhibiting the alarm 
when detecting that the vehicle travels in predetermined 
states such that the vehicle driver should not become 
drowsy, according to various vehicle driving conditions 
other than vehicle steering condition. 
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The present invention relates to an alarm system 
for a vehicle such as cin automotive vehicle which produces 
an alarm when the driver operates the car in a manner 
indicating a state of drowsiness so as to prevent driving 
5 in an increasing state of drowsiness. 

It goes without saying that drowsiness of a driver for 
what reasons soever is a major soxirce of traffic accidents 
especially road accidents caused by so-called human failure. 

Therefore, it is a primary object of the present invention 
10 to provice a drowsiness alarm system for a vehicle which 
produces an alarm to the vehicle driver to prevent the 
driver from becoming increasingly drowsy by detecting 
unnecessary operations of the steering wheel resulting from 
the driver's failure to take necessary driving caution. 
15 According to the present invention, this is achieved 

by producing an alarm to the driver when the driver abruptly 
turns the steering wheel so quickly that a range of the 
steering angle change within a predetermined period of time 
exceeds a predetermined angular velocity after no 
20 steering change is performed for a certain interval and/or 
when the driver turns the steering wheel so frequently 
that the number of steering changes which exceed a pre- 
determined steering angle in both clockwise and counter- 
clockwise directions reaches a predetermined number 
25 of times within a predetermined period of time after no 
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steering change is performed for a certain interval • 
It is a major advantage of the drowsiness alarm 
system according to the present invention to respond 
quickly to detected abrupt steering changes as described 
5 above and to increase in steering change frequencies ex- 
cept in conjunction with predetermined vehicle operating 
conditions- Examples of such conditions include brake 
pedal actuation, turn signal actuation, and the like. 

The advantage of the present invention in more detail 
10 is to provide a drowsiness alarm system for a vehicle 
which responds to vehicle steering changes only during 
the occurrence of predetermined vehicle operating con- 
ditions. Such conditions may be, for example vehicle 
speed greater than a predetermined value for a predeter- 
15 mined period of time and so forth. Also, within the 

context of the appended claims, such a vehicle condition 
may also be the absence of a given vehicle condition for 
a predetermined time, as, for example, the absence of 
a brake or turn signal for a predetermined time interval. 
20 More particularly, the alarm system for a vehicle 

according to the present invention inhibits the alarm 
when a turn signal indicator switch light is blinking 
and within a predetermined period of time after the turn 
signal indicator switch light is extinguished, when a 
25 brake pedal is depressed and within a predeteannined 

period of time after the brake pedal is released, when an 
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accelerator pedal is fully depressed or released for 
abruptly accelerating or decelerating the vehicle, and 
until a predetermined period of time after, the instant 
when the accelerator pedal is depressed and released 
5 within a predetermined range of stroke after the abrupt 
acceleration or deceleration, when the vehicle travels at 
a speed below a predetermined value and within a pre- 
determined period of time after the vehicle speed is 
changed to above the predetermined value of speed, or when 

10 a gear selector lever is placed at a position other than 
a top or overdrive position and within a predetermined 
period of time after the selector lever is placed at the 
top or overdrive position and otherwise gives an alarm 
at the time of increased frequency of steering change 

15 and/or quick steering as described in the primary object 
of the present invention. 

The features and advantages of the alarm system 
according to the present invention will be better appre- 
ciated from the following description taken in con- 
20 junction with the accompanying drawings in which like 
reference numerals designate corresponding elements, 
and in which: 

Fig. 1 is a simplified circuit block diagram 
showing a first preferred embodiment of a drowsiness alarm 
25 system for a vehicle according to the present invention; 

Fig. 2 is a signal timing chart for the circuit 



^ a048492 

.of the drowsiness alarm system in the first preferred 
embodiment shown in Pig. 1; 

Fig. 3 is a simplified circuit block diagram 
showing a second preferred embodiment of the drowsiness 
alarm system according to the present invention; 

Fig. 4 is a signal timing chart for the circuit 
of the drowsiness alarm system in the second prefered 
embodiment shown in Pig. 3; 

Pig. 5A is a simplified circuit block diagram 
show^'ing a third preferred embodiment of the drowsiness 
alarm system according to the present invention; 

Fig. 5B is a simplified circuit block diagram 
showing another example of the third preferred embodiment 

shown in Fig. 5A. 

Fig, 6 is a simplified circuit block diagram of a 
fourth preferred embodiment of the drowsiness alarm system 
according to the present invention; 

Fig. 7 is a simplified circuit block diagram of a 
fifth preferred embodiment of the drowsiness alarm system 
according to the present invention? 

Fig. 8 is a simplified circuit block diagram 
showing another example of the fifth preferred embodiment 

shown in Fig. 7; 

Fig. 9 is a signal timing chart for the circuit 

shown in Fig. 8; 

Fig. 10 is a simplified circuit block diagram 
showing a sixth preferred embodiment of the drowsiness 
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.alarm system according to the present invention; 

Fig. 11 is a signal timing chart for the circuit 
shown in Pig, 10; 

Fig. 12 is a simplified circuit block diagram 
showing a seventh preferred embodiment of the drowsiness 
alarm system according to the present invention; 

Pig. 13 is a simplified circuit block diagram 
showing another example of the seventh preferred embodiment 
shown in Fig« 12; 

Pig. 14 is a simplified circuit block diagram 
showing an eighth preferred embodiment of the drowsiness 
alarm system according to the present invention; 

Fig. 15 is a simplified circuit block diagram 
showing a ninth preferred embodiment of the drowsiness 
alarm system according to the present invention; 

Fig. 16 is another example of the ninth preferred 
embodiment shown in Pig. 15; 

Fig. 17 is a simplified circuit block diagram of 
a tenth preferred embodiment of the drowsiness alarm system 
according to the present invention; 

Fig. 18 is a simplified . circuit block diagram 
showing another example of the tenth preferred embodiment 
shown in Fig. 17; 

Pig. 19 is a simplified circuit block diagram 
showing an eleventh preferred embodiment of the drowsiness 
alarm system according to the present invention; 

Fig. 20 is a simplified circuit block diagram 



0048492 

.showing another example of the eleventh preferred 
embodiment shown in Fig. 19; 

Fig. 21A is a simplified circuit block diagram 
showing a twelfth preferred embodiment of the drowsiness 
alarm system according to the present invention; 

Fig. 21B is a simplified circuit block diagram 
showing another example of the twelfth preferred embodiment 
shown in Pig. 21A; 

Fig. 22 is a simplified circuit block diagram 
showing still another example of the twelfth preferred 
embodiment shown in Figs. 21A and 21B; 

Fig. 23 is a simplified circuit block diagram 
showing a thirteenth preferred embodiment of the drowsiness 
alarm system according to the present invention; and 

Fig. 24 is a simplified circuit block diagram 
showing another example of the thirteenth preferred 
embodiment shown in Fig. 23. 

Reference will be made to the drawings and first 
in Fig. 1 which shows a first preferred embodiment of the 
drowsiness alarm system for a vehicle according to the 
present invention. 

In Fig. Ir numeral 1 denotes a steering angle 
sensor, which produces a steering angle signal la, e.g., as 
shown in Fig. 2 according to the rotation angle of a 
steering wheel (not shown). Numeral 2 denotes a steering 
detection circuit comprising a positive peak detector 3, 
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connected to the steering angle sensor 1, a negative peak 
detector 4, connected to the steering angle sensor 1, a 
differential amplifier 5, connected to both positive and 
negative peak detectors 3 and 4, and a first comparator 6, 
connected to the differential amplifier 5 and to a 
reference voltage power supply Vj^^* 

The positive peak detector 3 operates to hold a 
local maximum value of the steering angle signal la as 
shown in . a waveform timing chart of Fig. 2, while the 
negative peak detector 4 operates to hold a local minimum 
value of the steering angle signal la as shown in the 
waveform timing chart of Fig* 2. The positive peak 
detector 3 comprises, e.g., in a well-known construction a 
diode, the anode terminal of which is connected to the 
steering angle sensor 1 and the cathode terminal of which 
is connected to a capacitor connected to ground and a reset 
switch connected via a reference voltage to ground. The 
negative peak detector 4 is of similar construction, except 
that the diode is of reverse polarity to that of the 
positive peak detector 3. The differential amplifier 5 
outputs a difference signal 5a representing the level 
difference between output signals 3a and 4a of the positive 
and negative peak detectors 3 and 4 respectively, as shown 
in Fig. 2. The comparator . 6, comprising, e.g., an 
operational amplifier, compares the difference signal 5a 
with the reference voltage V^^^^, and outputs a first pulse 
signal 6a at the instant when the level of the difference 
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signal 5a reaches the level of reference voltage Vj^j.. The 
reference voltage V^^p corresponds to a predetermined 
change of steering angle. The first pulse signal 6a from 
the first comparator 6 is fed to both positive and negative, 
peak detectors 3 and 4 for resetting both positive and 
negative peak detectors 3 and . 4 synchronously with each 
pulse of the signal 6a as shown in Pig. 2. 

A quick steering detection circuit 13 comprises 
- a first counter 9, first AND gate 12, both having inputs 
connected to the output of the first comparator 6, first 
monos table multivibrator 8, connected between a reset 
terminal of the counter 9 and output terminal of a -first 
AND gate 12, a first inverter 11 connected between an input 
terminal of the' first monostable multivibrator 8 and 
another input terminal of the first AND gate 12. The 
output terminal of the first counter 9 is connected to an 
alarm unit 10. The alarm unit 10 produces an alarm of a 
predetermined form in response to an output pulse signal 9a 
from the first counter 9. 

The operation of the drowsiness alarm system in 
the first preferred embodiment is described hereinafter 
with reference to the timing chart of Fig. 2. 

The steering angle signal la outputted from the 
steering angle sensor 1 is, e.g., a positive voltage level 
25 proportional to the absolute displacement of the steering 
wheel from its equilibrium position. The positive and 
negative peak detectors 3 and 4 output a maximum value 
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.signal 3a and minimum value signal 4a, respectively. The 
differential amplifier 5 outputs the difference signal 5a 
in response to either of the maximum and minimum value, 
signals 3a and 4a and the first comparator 6 outputs the 
5 first pulse signal 6a when the difference signal 5a reaches 
the level of reference voltage Vjygp. Since the level of 
the output signal 11a of the first inverter 11 is at a 
■ logical "1" • (positive logic system is used) when the level 
of the output signal 8a of the first monostable 
10 multivibrator 8 is at a logic "0", the output first pulse 
signal 6a from the first comparator 6 is passed through the 
first AND gate 12 to turn the first monostable 
multivibrator 8 on. When the value of the level change of 
the steering angle signal la within a predetermined period 
15 of time exceeds a predetermined value, such as in a time 
interval between t^ and tj of Fig. 2, the number of pulses 
inputted in the first counter 9 reaches a predetermined 
number and consequently the first counter 9 provides the 
alarm signal 9a for the alarm unit 10. The alarm signal 9a 
20 causes the alarm unit 10 to produce an alarm for the 
vehicle driver in such forms as a buzzer sound, lamp or 
pictorial indication, and vocal sound, or, alternatively by 
blowing a gust of wind at the vehicle driver from an air 
conditioner. In the first preferred embodiment described 
25 hereinabove, e.g., assuming that the pulse width interval 
of the first monostable multivibrator 8 is 0.5 seconds, the 
output first pulse 6a of the first comparator 6 appears 
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whenever the steering wheel is rotated through an angle of 
5^, and the maximum countable number o£ the first counter 9 
is four, the alarm is given vhen the steering angle changes 
at a average rate of 40^/sec (angular velocity of the. 
steering wheeX is 40^/sec). 

Fig. 3 is a simplified block diagram showing a 
second preferred embodiment of the drowsiness alarm system 
according to the present invention. As seen from Fig. 3, 
the drowsiness alarm system comprises the steering angle 
sensor 1, steering* angle detection circuit 2, quick 
steering detection circuit 13/ and alarm unit 10. The 
construction of steering angle detection circuit 2 and 
alarm unit 10 are the same as shown in Fig. 1. In this 
preferred embodiment, the quick steering detection 
circuit 13 comprises a second monostable multivibrator 8'/ 
integrator 14, and second comparator 15. 

The operation of the drowsiness alarm system of 
the second preferred embodiment is described hereinafter 
with reference to a signal timing chart of Fig. 4. 

When a pulse 6a outputted from the first 
comparator 6 of the steering angle detection circuit 2 is 
received by the second monostable multivibrator 8' within a 
pulse duration of the second monostable multivibrator 8', 
the pulse width cycle is restarted so that the output pulse 
duration of the second multivibrator 8* is extended, as in 
the time interval between t^^ and tj shown in Fig. 4. In 
this case, the voltage level integrated by the 
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integrator 14 exceeds the reference voltage V^^^p of the 
second comparator 15 so that the alarm unit 10 receives an 
output pulse 15a from the second comparator 15 and produces 
an alarm, in such forms as described above, to the vehicle 
operator. 

Fig. 5A is a simplified block diagram shoving a 
third preferred embodiment of the drowsiness alarm system 
according to the present invention. This embodiment 
includes, in addition to the construction of the drowsiness 
alarm system described as in the first preferred embodiment 
shown by Fig. 1, a vehicle speed sensor 16, which produces 
a high-level (logic "1") signal when the vehicle exceeds a 
predetermined speed, and a second RND gate 17, connected 
between the output terminal of the first counter 9 and 
input terminal of the alarm unit 10 and receiving the 
vehicle speed sensor signal as a second input. Therefore, 
the output alarm signal 9a from the first counter 9 of the 
quick steering detection circuit 13 is enabled by the 
second MUD gate 17 only when the vehicle speed exceeds the 
predetermined value. Consequently, the alarm is disabled 
when the vehicle travels on a city street, etc., at a low 
speed below the predetermined value of speed. 

Fig. 5B shows another example of the third 
preferred embodiment shown in Fig. 5A, wherein the second 
AND gate 17 receives parallel inputs from the vehicle speed 
sensor 16 and the quick steering detection circuit 13, the 
internal circuit of which is shown in Fig. 3, and the 
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output of the second MUD gate 17 leads to the alarm 
unit 10. 

Fig. 6 shows a fourth preferred embodiment of the 
drowsiness alarm system according to the present invention,, 
wherein the vehicle speed sensor 16 is connected to the 
second AND gate 17 in parallel with the steering angle 
detection circuit 2, and the output of the second AND gate 
17 leads to the quick steering detection circuit 13 for 
enabling the passage of the first pulse 6a from the 
steering angle detection circuit 2 only when the first 
high-level voltage signal 16a is inputted from the vehicle 
speed sensor 16 to the second AND gate 17. 

Fig. 7 is a simplified circuit block diagram 
showing a f if th " preferred embodiment of the drowsiness 
alarm system for a vehicle. The drowsiness alarm system in 
this preferred embodiment comprises: the steering angle 
sensor 1 which outputs the voltage signal according to the 
steering angle as described hereinbefore; the steering 
angle detection circuit 2 which outputs the steering angle 
pulse (first pulse) whenever the steering angle is changed 
by a predetermined angle, e.g., a first timer 20 which 

outputs a pulse whenever a predetermined period- of time 
(e.g. 15 seconds) has passed after the steering angle pulse 
signal (first pulse) from the steering angle detection 
circuit 2 is inputted; a second counter 19 which counts the 
number of first pulses fed from the steering angle 
detection circuit 2, resetable by the output pulse from the 
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«first timer 20; the alarm unit 10 which produces an alarm 
in such forms as described hereinbefore in response to the 
output signal of the second counter 19. It will be noted 
that the alarm unit 10 has an alarm device for performing a 
pictorial display, lamp indication, buzzer sound, cooling 
wind ejection from an air conditioner, etc. 

In the construction described above, the 
steering angle detection circuit 2 outputs a first pulse 
(steering angle pulse signal) whenever the steering angle 
is changed by a predetermined angle, e.g., 5*^, in response 
to the steering angle signal from the steering angle 
sensor 1. The second counter 19 counts the number of the 
first pulses outputted from the steering angle detection 
circuit 2, is reset by the pulse signal from the timer 20 
outputted whenever the predetermined period of time (e.g. 
15 secondsj has passed, and outputs an alarm signal when 
the counted value arrives at a. predetermined value to 
elicit an alarm from the alarm unit 10. The constructions 
of the steering angle sensor 1 and steering angle detection 
circuit 2 are the same as in the first preferred embodiment 
as shown in part of Pig. 1. 

Fig. 8 is a simplified block diagram showing 
another example of the drowsiness alarm system in the fifth 
preferred embodiment shown in Fig. 7, wherein the alarm is 
produced in response to an increase in the frequency of 
steering operations after a steering operation is not 
performed for a certain period of time. 
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The drowsiness alarm system shown in Fig, 8 
comprises: (a) the steering angle sensor 1 of the same 
construction as described in the first preferred 
embodiment; (b) the steering angle detection circuit 2 of. 
the same construction as described in the first preferred 
embodiment; (c) a frequency of steering detection 
circuit 18; and (d) the alarm unit 10 as described 
previously* 

The frequency of steering detection circuit 18 
comprises: (a) a second timer 21 which outputs a high- 
level signal for a predetermined period of time^ e.g., 15 
seconds, whenever the pulse signal from the steering angle 
detection circuit 2 is inputted; (b) a first 
differentiator 23 which differentiates the high-level 
signal from the timer 21 so as to detect the rising edge of 
the high-level signal of the timer 21; (c) a second 
inverter 22 and second differentiator 24 which 
differentiates the inverted signal of the high-level signal 
from the second timer 21 so as to detect the falling edge 
of the high-level signal of the second timer 21; (d) a 
third timer 25, connected to the first differentiator 23, 
which starts counting time in response to the output pulse 
from the first differentiator 23 and is reset by the output 
pulse from the second differentiator 24; (e) a R/S flip- 
flop 27, the set terminal of which is connected to the 
first differentiator 23 and reset terminal of which is 
connected to the output terminal of a second OR gate 26; 
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.(f) a third AND gate 28 which receives as inputs the output 
signals from the R/S flip-flop 27 and steering angle 
detection circuit 2; a third counter 30, connected to the 
output of the third AND gate 28, which counts the output 
5 signal from the third AND gate 28 and outputs an alarm 
signal when the counted value reaches a predetermined 
value; and (g) a second' OR gate 29, .one input terminal of 
which is connected to the output terminal of the first OR 
gate 26 and another input terminal of which is connected to 

IQ an output terminal of the third counter 30, which sends a 
reset signal to the third counter 30 in response to high- 
level output signals from either the first OR gate 26 or 
the third counter 30 itself. 

In the construction described above, the 

3^5 operation of the fifth preferred embodiment is described 
hereinafter with reference to a signal timing chart of 
Fig. 9. 

Whenever the second timer 21 receives the output 
pulse from the steering angle detection circuit 2, the 

20 second timer 21 outputs a high-level signal (logic "1") for 
a predetermined period of time, e.g., 5 seconds (the 
duration of the high-level signal is restarted when the 
subsequent pulse is received during the high-level signal 
outputted therefrom). The first differentiator 23 outputs 

25 a pulse 23a upon detecting the rising edge of the high- 
level signal 21a of the second timer 21, while the second 
differentiator 24 outputs a pulse 24a upon detecting the 
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falling edge of the high-level signal 21a of the timer 21. 
Therefore, the pulse 24a outputted from the second 
differentiator 24 indicates that an interval of time 
between the pulses 2a outputted from the steering angle, 
detection circuit 2 exceeds the output pulse duration of 
the second timer 21 (i.e., in this example 5 seconds). The 
third timer 25 starts counting time in response to the 
input pulse 23a from the first differentiator 23 so as to 
count towards a time limit, e.g., 15 seconds, and the count 
is reset in response to a reset pulse 24a from the second 
differentiator 24. In other words, when the pulses from 
the steering angle detection circuit 2 are repeatedly 
outputted with time intervals of less than 5 seconds, the 
third timer 25 continuously performs the counting towards 
is seconds, triggered by each pulse. The first OR gate 26 
takes the logical OR of the outputs 24a and 25a of the 
second differentiator and the third timer 24 and 25 
respectively to output a pulse 26a in response to a high- 
level pulse from either output- The R/S flip-flop 27 
(abbreviated as F/F in Fig. 8) is set by an output 
pulse 23a from the first differentiator 23 and reset by an 
output pulse 26a from the first OR gate 26. The third AND 
gate 28 passes an output pulse 2a from the steering angle 
detection circuit 2 as a pulse 28a via the Q output 
terminal of the R/S flip-flop 27 and the third counter 30 
counts the number of pulses 28a from the third AND gate 28. 
When the counted number reaches a predetermined value 
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•(e.g., seven), the alarm signal 30a is outputted therefrom. 
The third counter 30 is reset by a high-level output 
signal 26a from either the first OR gate 26 or the alarm, 
signal 30a. 

Fig. 10 is a simplified block diagram showing a 
sixth preferred embodiment of the drowsiness alarm system, 
wherein the same reference numerals denote corresponding 
elements. In this embodiment, the alarm unit comprises: 
(a) a fourth timer 31 which outputs a logic "1" (high- 
level) for a predetermined period of time when the 
frequency of steering detection circuit 18 outputs the 
alarm pulse signal 30a (or 19a as shown in Pig. 7); (b) a 
third differentiator 33 which differentiates an inverted 
signal from a thir^ inverter 32 and outputs a pulse 
representing the falling edge of the output high-level 
signal from the fourth timer 31; (c) an fourth AND gate 34, 
one input terminal of which is connected to the output 
teanninal of the fourth timer 31 and another input terminal 
of which is connected to the input terminal of the fourth 
timer 31; (d) a fourth counter 35 which counts the number 
of output pulses from the fourth AND gate 34 and outputs 
another alarm signal when the counted value reaches a 
predetermined value; (e) a first alarm device 37 connected, 
to the output terminal of the. third counter 30 of the 
frequency of steering detection * circuit 18; (f) a second 
alarm device 38 connected to the fourth counter 35; and (g) 
a third OR gate 36 receiving as inputs the outputs of the 
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fourth ^ounter 35 and the third differentiator 33, and 
outputting a signal to the reset terminal of the fourth 
counter 35. 

The operation of the drowsiness alarm system in 
the sixth preferred embodiment is described with reference 
to a signal timing chart of Fig. 11. 

When the alarm signal 30a is outputted from the 
third counter 30 of the frequency of steering detection 
circuit 18 r the first alarm device 37 gives an alarm in a 
gentle form such as a pictorial display or lamp indication, 
etc. . When subsequent alarm signals 30a are outputted 
during the alarming by the first alarm device 37, the 
fourth counter 35 counts the number of alarm signals 30a 
(19a} via the fourth AND gate 34 and outputs a second alarm 
signal 35a when the counted number reaches at the 
predetermined value, simultaneously reset by the second 
alarm signal 35a via the third OR gate 36. The second 
alarm device 38 outputs an intense alarm to the vehicle 
driver in response to the output signal from the fourth 
counter 35 in an intense form such as a buzzer, vocal 
sound, or cooled wind ejection. 

Fig. 12 is a simplified block diagram showing a 
seventh preferred embodiment of the drowsiness alarm 
system, wherein a vehicle speed sensor 16 is provided in 
the drowsiness alarm system of the fifth or sixth preferred 
embodiment. The outputs of the vehicle speed sensor 16 and 
the steering angle detection circuit 2 are inputted to the 

- 18 - 



0048492 

.second AND gate 17, the output of which is connected to the 
frequency of steering detection circuit 18, which is shown 
in Fig. 7 and Fig. 8. The vehicle speed sensor 16 outputs 
a high-level signal 16a (logical "1") when the speed of the 
vehicle exceeds the predetermined value as described in the 
third preferred embodiment with reference to Figs. 5A and 
5B. In this preferred embodiment, the steering angle 
pulse 2a from the steering angle detection circuit 2 is fed 
into the frequency of steering detection circuit 18 only 
when the vehicle speed exceeds the predetermined value. 
Alternatively, the second AND gate 17 may be inserted 
between the frequency of steering detection circuit 18 and 
alarm unit 10 while still receiving the output of the 
vehicle speed sensor as an input as shown in Fig. 13. 
Therefore, the alarm signal 30a from the frequency of 
steering-detection circuit 18 is fed into the alarm unit 10 
only when the vehicle speed sensor 16 outputs the high- 
level signal (logic "1") (i.e., the speed of the vehicle 
exceeds the predetermined value.) Consequently, in the 
seventh preferred embodiment, the drowsiness alarm system 
can prevent an erroneous alarm due to the increase in the 
frequency of steering which occurs when the vehicle travels 
on a city street or at a low speed. 

Fig. 14 shows the drowsiness alarm system of an 
eighth preferred embodiment, wherein in addition to the 
circuit blocks of steering angle sensor 1, steering angle 
detection circuit 2, quick steering detection circuit 13, 
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and alarm unit 10 described in the first and second 
preferred embodiments shown by Fig* 1 and Pig. 3, the 
frequency of steering detection circuit 18 described in the 
fifth preferred embodiment shown by Fig. 7 and Fig. 8 is 
provided in parallel with the quick steering detection 
circuit 13, both output terminals connected to a fourth OR 
gate 40. 

In this preferred embodiment, either of the pulse 
19a(30a) from the frequency of steering detection 
circuit 18, output ted when the counted number of the 
steering angle pulses 6a reaches a predetermined value^-, 
within a predetermined period of time, or the pulse 9a(15a) 
from the quick steering detection circuit 13 outputted when 
the change of steering angle over a predetermined time" 
interval is carried out above a predetermined angular 
velocity (a quick steering is carried out), can be supplied 
to the alarm unit 10 to produce an alarm to the vehicle 
driver so that the driver's state of drowsiness can be 
detected more reliably. 

Pig. 15 and Pig, 16 show a ninth preferred 
embodiment of the drowsiness alarm system according to the 
present invention, wherein the second AND gate 17, 
receiving the output of the vehicle speed sensor 16 as an 
input, is connected between the fourth OR gate 40 and the 
alarm unit 10 as shown in Fig. 15 or between the steering 
angle detection circuit 2 and both the quick steering and 
frequency of steering detection circuits 13 and 18 
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respectively/ as showa in Pig. 16* The function of the 
vehicle speed sensor 16 and the second AND gate 17 has been 
described hereinbefore. 

Fig. 17 shows the drowsiness alarm system of a 
tenth preferred embodiment/ wherein in addition to the 
drowsiness alarm system described in the eighth preferred 
embodiment shown by Fig. 14, a vehicle condition responsive 
circuit denoted by 101 is provided and a fifth AND gate 67 
receiving the output of the vehicle condition responsive 
circuit as an input connected between the steering angle 
detection circuit 2 and both the quick steering and the 
frequency of steering detection circuits 13 and 18 
respectively. The fifth AND gate 67 may be provided 
between the fourth OR gate 40 and the alarm unit 10 as 
shown in Fig. 19. Since the internal circuits and 
operations of the steering angle sensor 1, steering angle 
detection circuit 2, frequency of steering detection 
circuit 18/ and quick steering detection circuit 13 are 
already described hereinbefore/ these internal circuits 
and operations are omitted hereinafter. 

The vehicle condition responsive circuit 101 

comprises: 

(a) a turn signal indicator switch 41 which 
outputs a high-level voltage signal 41a when a turn signal 
indicator lamp switch of the vehicle is turned on; 

(b) a fourth inverter 42, connected to the turn 
signal indicator switch 41/ which inverts the output 
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.voltage signal 41a from the turn signal indicator 
switch 41; 

(c) a fourth differentiator 43, connected to 
the fourth inverter 42, which differentiates the inverted 
output signal of the fourth inverter 42 so as to detect the 
falling edge of the output high-level voltage signal 41a of 
the turn signal indicator switch 42; 

(d) a fifth timer 44, connected to the fourth 
differentiator 43, which outputs a high- level voltage 
signal 44a for a predetermined period of time in response 
to a' high-level pulse signal from the fourth 
differentiator 43; 

(e) a fifth (inclusive) OR gate 45 which passes 
a high-level voltage signal upon receipt of the signals- 
from the turn signal indicator switch 41 and/or the fifth 
timer 44; 

(f) a brake pedal operation sensor 46 which 
turns on and generates a high-level voltage signal 46a upon 
the depression of a brake pedal of the vehicle; 

(g) a fifth inverter 47, connected to the brake 
pedal operation sensor 46, which inverts the level of the 
output signal 46a from the brake pedal operation sensor 46; 

(h) a fifth differentiator 48, connected to the 
fifth inverter 47, which differentiates the output signal 
of the fifth inverter 47 so as to detect the falling edge 
of the high-level voltage signal 46a of the brake pedal 
operation sensor 46; 
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(i) a sixth timer 49, connected to 'the fi£th 
differentiator 48, which outputs a high-level voltage 
signal 49a for a predetermined period of time in response 
to a high-level pulse from the fifth differentiator 48; 

(j) a sixth (inclusive) OR gate 50 which 
produces a high-level signal in response to either or both 
of the high-level output signals from the brake pedal 
operation sensor 46 and from the sixth timer 49; 

(k) an acceleration/deceleration sensor 51 
comprising, e.g., a -potentiometer or switch, etc., which 
turns on (e»g. , generates a high-level voltage signal 51a) 
when the degree of depression to an accelerator pedal is 
within a predetermined range (e.g., one-fifth to four- 
fifths assuming that the state of releasing * from the 
accelerator pedal is zero and the state of depressing the 
accelerator pedal at a maximum is one); 

(1) the vehicle speed sensor 16 which turns on 
(generates a high-level voltage signal 16a) when the 
vehicle speed exceeds a predetermined value as described in 
the third preferred embodiment; 

(m) a selector lever position sensor 60 which 
turns on (generates a high-level voltage signal 60a) when 
the gear selector lever of the vehicle is shifted to either 
a top position or overdrive position; 

(n) seventh, eighth, and ninth timers 52, 56, 
and 61 which output high-level voltage signals respectively 
for a predetermined period of time when the 
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acceleration/deceleration sensor 51, vehicle speed 
sensor 16, and selector lever position sensor 60 are turned 
on, respectively? 

(o) sixth, seventh, and eighth inverters 53, 
57, and 62, connected to the seventh, eighth, and ninth 
timers 52, 56, and 61, respectively, which invert the 
output signals from the respective seventh, eighth, and 
ninth timers 52, 56, and 61; 

(p) a sixth AND gate 54," connected to the 
acceleration/deceleration sensor 51 and the sixth 
inverter 53, which perforins a logical AND operation on the 
output signals 51a and 53a of both 

acceleration/deceleration sensor 51 and the sixth 
inverter 53 respectively; 

(q) a seventh AND gate 58, connected to the 
vehicle speed sensor 6 and seventh inverter 57, which 
perforins a logical AND operation on the output signals 16a 
and 57a of the vehicle speed sensor 16 and the seventh 
inverter 57; 

(r) a seventh AND gate 63, connected to the 
selector lever position sensor 60 and the eighth 
inverter 62, which performs a logical AND operation on the 
output signals 60a and 62a from the selector lever position 
sensor 60 and the eighth inverter 62; 

(s) ninth, tenth, and eleventh inverters 55, 
59, and 64, connected to the sixth, seventh, and eighth AND 
gates 54, 58, and 63, which invert the output signals from 
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the AND gate circuits 54, 58, and 63, respectively. (The 
combination of each of the sixth, seventh, and eighth AND 
gates 54, 58, and 63 and the corresponding ninth, tenth, 
and eleventh inverters 55, 59, and 64 constitutes a NAND 
gate. ) ; and 

(t) a NOR gate, comprising an OR gate 65 
connected serially to a twelfth inverter 66, connected to 
the fifth OR gate circuit 45, sixth OR gate circuit 50, 
ninth, tenth, and eleventh inverters 55, 59, and 64 
respectively, which takes the logical NOR of the output 
signals of the fifth and sixth OR gates 45 and 50 
respectively and the ninth, tenth, and eleventh inverters 
55, 59, and 64 respectively. 

In the tenth preferred embodiment of the 
construction described above, the steering angle detection 
circuit 2 outputs a pulse 6a whenever an angle of the 
steering wheel rotation exceeds a predetermined angle range 
in response to an input signal la from the steering angle 
sensor 1 in proportion to an angle of the steering wheel 
rotation with respect to the equilibrium position. On the 
other hand, the fifth OR gate 45 outputs a high-level 
voltage signal when the turn signal indicator switch 3 is 
turned on and until a predetermined period of time after 
the turn signal indicator switch 3 is turned off. When the 
brake pedal operation sensor 46 is turned on, a high-level 
voltage signal is outputted from the sixth OR gate 50 from 
when the brake operation sensor 46 is turned on and until a 
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predetermined period of time after the brake operation 
sensor 46 is turned off. The sixth AND gate 54 outputs a 
high-level voltage signal indicating that the vehicle 
travels at a constant speed without abrupt acceleration or 
deceleration after a predetermined period of time after the 
vehicle driver moves the accelerator pedal to within a 
predetermined range of stroke. The seventh AND gate 58 
outputs a high-level voltage signal indicating that the 
vehicle travels at a high speed above a predetermined value 
on ja highway or freeway after a predetermined time period 
after the vehicle speed exceeds the predetermined value of 
speed. After a predetermined period of time after the gear 
selector lever position sensor 60 is turned on, the eighth 
AND gate 63 outputs a high-level voltage signal indicating- 
that the vehicle travels in a monotonous state such as at a 
steady speed. 

Therefore, since the amount of drowsiness of the 
driver is reduced during the operation of the turn signal 
indicator or operation of the brake pedal, the output high- 
level signals of the fifth and sixtii OR gates 45 and 50 
representing such states as described above are inverted by 
means of the inverting portion of the NOR gate {65 and 66) 
to inhibit the steering angle pulse of the steering angle 
detection circuit 2 from passing through the fifth AND gate 
67. Thus, the frequency of steering detection circuit 18 
and the quick steering detection circuit 13 do not count 
any steering angle pulses, and no alarm is produced^ 
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, However f since the driver's level of drowsiness may be" 
increased during steady-state traveling, high speed 
traveling, or monotonous traveling conditions, as opposed 
to the above-described states, the output signals from the 
sixth, seventh, and eighth AND gates 54, 58, and 63 are 
sent into the fifth AND gate 67 via the ninth, tenth, and 
eleventh inverters 55, 59, and 64 to enable the steering 
angle pulse to pass through the fifth AND gate 67. In 
other words, the output signals of the sixth, seventh, and 
eighth AND gates 54, 58, and 63 only inhibit the counting 
of the steering angle pulse during abrupt acceleration or 
deceleration, low-speed traveling in a city street, or 
frequent shifting of the gear selector lever to the top or 
overdrive position. The steering angle pulse passed 
through the fifth AND gate 67 is fed to both the frequency 
of steering detection circuit 18 and the quick steering 
detection circuit 13. When the counted number reaches a 
predetermined value within a predetermined period of time, 
or quick steering occurs, the first and second alarm 
signals are sent into the alarm unit 10 to elicit an alarm. 
In the normal case, since the frequency of steering is 
increased when the amount of drowsiness begins to increase, 
the alarm is given in response to a first alarm signal 
19a(30a) from the frequency of steering detection 
circuit 18. When the alarm by the first alarm signal does 
not make the driver wake-up sufficiently, a second alarm 
pulse signal 9a(15a) from the quick steering detection 

- 27 - 



0048492 

.circuit 13 causes the alarm unit 10 to give another alarm 
since the increase in the level of drowsiness can be a 
cause of abrupt steering. 

Fig. 18 is a simplified circuit block diagram of 
an eleventh preferred embodiment according to the present 
invention. In this preferred embodiment shown in Fig. 18^ 
the construction of the alarm unit 10 is modified from the 
tenth preferred embodiment shown in Fig. 17. In 
particular / the alarm unit 10 comprises: 

(1) the first alarm device 37 connected to the 
frequency of steering detection circuit 18 which produces a 
pictorial display^ and/or the blinking of a lamp, and/or a 
vocal sound to attract the driver's attention as described 
in the sixth preferred embodiment; 

(2) a fourth timer 31 which outputs a high- 
level voltage signal 31a for a predetermined period of time 
whenever the first alarm signal 19a (30a) from the frequency 
of steering detection circuit 18 is inputted; 

(3) an fourth T^D gate 34, connected to the 
fourth timer 31 and the frequency of steering detection 
circuit 18, which performs a logical AND operation on the 
output signals of the fourth timer 31 and the frequency of 
steering detection circuit 18; 

(4) a fourth counter 35, connected to the 
output terminal of the fourth AND gate 34, which counts the 
first alarm pulses 19a(30a) which pass through the fourth 
AND gate 34, outputs a third alarm pulse signal 35a when 
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^ the counted number reaches a predetermined numerical value, 
and is reset to zero by feeding back the third alarm 
signal 35a; 

(5) a seventh OR gate 39, connected to the 
output terminals of counter 35 and the quick steering 
detection circuit 13, which takes a logical OR of the third 
alarm signal 35a and second alarm signal 9a(15a); 

(6) the second alarm device 38 which gives an 
intense alarm such as buzzer, vocal sound, cold air 
ejection, etc« as described in the . sixth preferred 
embodiment shown by Fig. 9, in response to the output 
signal from the seventh OR gate circuit 39* 

In operation, the frequency of steering 
detection circuit 18 outputs the first alarm signal to the 
first alarm device 37 which gives the first alarm to the 
driver. The first alarm is intended to be a gentle alarm 
to attract the attention of the driver. Simultaneously, 
the fourth timer 31 is actuated for a predetermined period 
of time in response to the first alarm signal 19a(30a) to 
generate a high-level voltage signal signal 31a during the 
predetermined time period. If the first alarm signal 
19a(30a) is outputted while the fourth timer 31 is 
outputting the high-level voltage signal 31a for the 
predetermined period of time, the fourth counter 35 counts 
the number of the inputted first alarm signals 19a(30a). 
When the counted value reaches a predetermined numerical 
value, the third alarm signal 35a is outputted. The second 
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.alarm device 38 gives an intense alarm in response to the 
second and/or third alarm signals. 

AS described above, the alarm system is provided 
for a vehicle. The alarm is inhibited when the turn signal 
indicator light is turned on and during a predetermined 
period of time after the turn signal indicator light is 
turned off, when the brake pedal is depressed and during a 
predetermined period of time after the brake pedal is 
released, when the accelerator pedal is operated at either 
of . the maximum and minimum strokes . and during a 
predetermined period of time after the accelerator pedal is 
moved to within a predetermined range of stroke, when the 
vehicle speed is below a predetermined speed value and 
during a predetermined period of time after the vehicle 
speed increases above the predetermined speed value, or 
when the selector lever is shifted at a position except a 
top or overdrive position and during a predetermined period 
of time after the selector lever is shifted at the top or 
overdrive position. Except the above-described cases, when 
the vehicle driver turns the steering wheel such that the 
frequency of steering exceeding a predetermined range of 
angle occurs within a predetermined period of time and/or 
the vehicle driver turns the steering wheel after a 
predetermined period of no steering so quickly as to exceed 
a predetermined angular velocity over a predetermined range 
of steering changes, the drowsiness alarm system produces 
an alarm to the vehicle driver. 
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Pig. 20 shows another example of the eleventh* 
preferred embodiment shown in Fig. 19. Therefore, since 
the construction of the alarm unit 10 is the same as shown 
in Fig. 18, ninth and tenth AND gates 67* and 67"* 
respectively are provided between frequency of steering 
detection circuit 18 and the alarm unit 10 and between the 
quick steering detection circuit 13 and the alarm unit 10, 
respectively, both being connected to the vehicle condition 
responsive circuit 101. 

Fig. 21A and Fig. 21B show a twelfth preferred 
embodiment of the drowsiness alarm system, wherein the 
vehicle condition responsive circuit 101 is included and 
the fifth AND gate 67, receiving the output of the vehicle 
condition responsive circuit 101 as an input# is provided, 
between the quick steering circuit 13, the construction of 
which is shown in Fig. 1 and Fig. 3, and the alarm unit 10. 

Fig. 22 shows another example of the twelfth 
preferred embodiment shown in Fig. 2lA and Fig. 21B, 
respectively, wherein the vehicle condition responsive 
circuit 101 and fifth AND gate circuit 67 are inserted 
between the steering angle detection circuit 2 and the 
quick steering detection circuit 13. 

Fig. 23 and 24 shows a thirteenth preferred 
embojaiment wherein the vehicle condition responsive 
circuit 101 and fifth AND gate circuit 67 are provided 
between the steering angle detection circuit 2 and the 
frequency of steering detection circuit 18 as shown in 
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Pig. 23 or between the frequency of steering detection 
circuit 18 and the alarm unit 10 as shown in Fig. 24 • 

Therefore, according to the present invention, 
the increase in the level of drowsiness can be reliably 
detected in response to operational conditions most 
indicative of deep drowsiness. 

It will be fully understood by those skilled in 
the art that the foregoing description is in terms of 
preferred embodiments of the present invention wherein 
various changes and modifications may be made without 
departing from the spirit and scope of the present 
invention, which is to be defined by the appended claimsl 
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CLAIMS 



1. A drowsiness alarm system for a vehicle for 

producing a warning in the event of driver drowsiness as 

determined from .vehicle steering changes ^ characterized by 

(10) 

(a) an alarm unit which produces an alarm in a 
predetermined form in response to a pulse inputted thereto; 

(b) a steering angle sensor * which generates a 
signal indicative of the angle at which a steering wheel is 
turned with respect to an equilibrium position; 

(2) 

(c) a steering angle detection circuit, 

(1) 

connected to said steering angle sensor, which outputs a 
first pulse whenever the range of change of the vehicle 
steering angle exceeds a predetermined amount; and 

(13) 

(d) a quick steering detection circuit,- 

(2) 

connected to said steering angle detection circuit, for 

(10) 

outputting a second pulse to said alarm unit whenever the 
number of the first pulses inputted thereto within a 
predetermined period of time of one another sequentially 
reaches a first predetermined number. 



2, A drowsiness alarm system for a vehicle for 

providing a warning in the event of driver drowsiness as 
determined from vehicle steering changes, characterized by 

(a) an alarm uni^^^which produces an alarm in a 

predetermined form in response to a pulse inputted thereto; 

(1) 

(b) a steering angle sensor which generates a 
signal indicative of the angle at which a steering wheel is 
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turned with respect to an equilibrium position; 

(2) 

(c) a steering . angle detection circuit, 

(1) 

connected to said steering angle sensor, which outputs a 
first pulse whenever a range of change in the vehicle 
steering angle exceeds a predetermined amount; and 

(18) 

(d) a frequency of steer ing detection circuit, 

(2) 

connected to said steering angle detection circuit, for 

outputting a third pulse to said alarm unit whenever the 

number of the first pulses from said steering angle 

(2) 

detection circuit within a first predetermined period^ of 
time of one another sequentially and within a second 
predetermined period of time altogether exceeds a secnd 
predetermined number. 



3. A drowsiness alarm system for a vehicle as set 

forth in claim 1, characterized by 

(18) 

(a) a frequency of steering detection circuit, 

(2) 

connected between said steering angle detection circuit and 
(10) 

said alarm unit, which outputs a third pulse to said alarm 

unit whenever the number of the first pulses from said 

steering angle detection circuit within a first 

predetermined period of time of one another sequentially 

and within a second predetermined period of time altogether 

exceeds a second predetermined number 

(10) 

whereby the alarm unit provides the alarm 
indication in response to either second or third pulses 
from said quick steering and frequency of steering 
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detection circuits* 

4, A drowsiness alarm system for a vehicle as set 

forth in claim 1, characterized by 

(16) 

(a) a vehicle speed sensor which outputs a first 
high-level voltage signal when the vehicle speed exceeds a 
predetermined value; and 

(17) 

(b) a first AND gate, one of the two input 

terminals of which is connected to said quick steering 

(13) 

detection circuit, the other input terminal of which is 

(16) 

connected to said vehicle speed sensor, and the output 

(10) 

terminal of which is connected to said alarm unit for 
enabling the second pulse from said quick steering 
detection circuit to pass therethrough to said alarm unit 
only when said vehicle speed sensor sends the first high- 
level voltage signal thereto. 

5« A drowsiness alarm system for a vehicle as set 

forth in claim 1, characterized by 

(16) 

(a) a vehicle speed sensor which outputs a first 
high-level voltage signal when the vehicle speed exceeds a 
predetermined value; and 

(b) a first AND gate, one of the two input 

terminals of which is connected to said steering angle 

(2) 

detection circuit, the other input terminal of which is 
connected to said vehicle speed sensoVf^ and the output 
terminal of which is connected to .said quick steering 
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(13) 

• detection circuit for enabling the first pulse from said 
steering angle detection circuit to pass therethrough to 
said quick steering detection circuit only when said 
vehicle speed sensor sends the first high-level voltage 
signal thereto* 

6. A drowsiness alarm system for a vehicle as set 
forth in claim 2, characterized by 

<a) a vehicle speed sensor which outputs a first 

high-level voltage signal when the vehicle speed exceeds a 

- predetermined value; and 

(b) a first AND gate, one of the two input 

terminals of which is connected to said frequency of 

(18) 

steering detection circuit, the other input terminal of 

(16) 

which is connected to said vehicle speed sensor, and the 
output terminal of which is connected to said alarm unit (10) 
for enabling the third pulse from said frequency of 
steering detection circuit to pass therethrough to said 
alarm unit only when said vehicle speed sensor sends the 
first high-level voltage signal thereto, 

7. A drowsiness alarm system for a vehicle as set 
forth in claim 2, chariacterized. by 

(16) 

(a) a vehicle speed sensor which outputs a first 
high-level voltage signal when the vehicle speed exceeds a 
predetermined value; and 

(b) a first AND gate, one of the two input 
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terminals of which is connected to said steering angle 

(2) 

detection circuit, the other input terminal of which is 

connected to said vehicle speed senso9f^ and the output 

terminal pf which is connected to said frequency of 

(18) 

steering detection circuit for enabling the first pulse 

from said steering angle detection circuit to pass 

therethrough to said frequency of steering detection 
08) 

circuit only when said vehicle speed sensor sends the first 
high-level voltage signal thereto. 



8. A drowsiness alarm system for a vehicle as set 

forth in claim 3r wherein the output terminals of both said 

quick steering and frequency of steering detection circuits (13,18) 

(10) 

are connected to said alarm unit via a first OR gate and 
which is characterized by 

(16) 

(a) a vehicle speed sensor which outputs a first 
high-level voltage signal when the vehicle speed exceeds a 
predetermined value; and 

(17) 

(b) a first AND gate, one of the two input 

terminals of which is connected to said steering angle 

(2) 

detection circuit, the other input terminal of which 

(16) 

connected to said vehicle speed sensor and an output 

terminal of which is connected to both said quick steering 

(13,18) 

and frequency of steering angle detection circuits, for 
enabling the first pulse from said steering angle detection 
circuit to pass therethrough to both said quick steering 
and frequency of steering angle detection circuits only 
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when said vehicle speed sensor sends the first high-level 
voltage signal thereto. . 

9. A drowsiness alarm system for a vehicle as set 

forth in claim 3, wherein the output terminals of both said 
quick steering and frequency of steering detection circuits (13,18) 
are connected together to a first OR gate (40) and which is 
characterized by 

(16) 

(a) a vehicle speed sensor which outputs a first 
high-level voltage signal when the vehicle speed exceeds a 
predetermined value; and 

(17) 

(b) a first AND gate, one of the two input 

terminals of which is connected to the output terminal of 

(40) 

said first OR gate, the other input terminal of which 

(16) 

connected to said vehicle speed sensor, and an output 

(10) 

terminal of which is connected to said alarm unit, for 

enabling the second and third pulses from said quick 

steering and said frequency of steering detection circuits (13,18) 

(40) 

respectively via said first OR gate to pass therethrough to 

(16) 

said alarm unit only when said vehicle speed sensor sends 
the first high-level voltage signal thereto. 

10, A drowsiness alarm system for a vehicle as set 

forth in claim 1, characterized by 

(a) a vehicle condition responsive circuit (101) 
which generates a second high-level voltage signal only 
when detecting that the vehicle travels in such a 
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monotonous state as to make the vehicle driver drowsy from 
various vehicle operating conditions except a vehicle 
steering condition; and 

(67) 

.(b) ^ second AND gate, one of the two input 

terminals of which is connected to said steering angle 

(2) 

detection circuit, the other input terminal of which is 

(101) 

connected to said vehicle condition responsive circuit, and 

an output terminal of which is connected to said quick 

(13) 

steering detection circuit for enabling the first pulse 

(2) 

from said steering angle detection circuit to pass 

therethrough to said quick steering detection circuip^only 

(101) 

when said vehicle condition responsive circuit sends the 
second high-level voltage signal thereto. 



11. A drowsiness alarm system for a vehicle as set 

forth in claim 1, characterized by 

(101) 

(a) a vehicle condition responsive circuit 
which generates a second high-level voltage signal only 
when detecting that the vehicle travels in such a 
monotonous state as to make the vehicle driver drowsy from 
various vehicle operating conditions except a vehicle 
steering condition; and 

(67) 

(b) a second AND gate, one of the two input 

terminals is connected to said quick steering detection 
(13) 

circuit/ the other input terminal of which is connected to 

(101) 

said vehicle condition responsive circuit, and an output 

(10) 

terminal of which is connected to said alarm unit for 
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• enabling the second pulse from said quick steering 

detection circuit^Vo pass therethrough to said alarm unit (10) 

(101) 

only when said vehicle condition responsive circuit sends 
the second, high-level voltage signal thereto. 

5 

12. A drowsiness alarm system for a vehicle as set 

forth in claim 2, characterized by 

(a) a vehicle condition responsive circuit (101) 
which generates a second high-level voltage signal only 

10 when detecting that the vehicle travels in such a 
. monotonous state as to make the vehicle driver drowsy from 
various vehicle operating conditions except a vehicle 
steering condition; and 

(67) 

(b) a second AND gate, one of the two input 

15 terminals is connected to said steering angle detection 

circuit, the other input terminal of wich is connected to 

(101) 

said vehicle condition responsive circuit, and an output 

terminal of which is connected to said frequency of 

(18) 

steering detection circuit for enabling the first pulse 

(2) 

20 from said steering angle detection circuit to pass 

therethrough to said frequency of steering detection 
(18) 

circuit only when said vehicle codition responsive circuit 
sends the second high-level voltage signal thereto. 



25 13. A drowsiness alarm system for a vehicle as set 

forth in claim 2, characterized by 

(a) a vehicle condition responsive circuit (101) 
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which generates a second high-level voltage signal only 
when detecting that the vehicle travels in such a 
monotonous state as to make the vehicle driver drowsy from 
various vehicle- operating conditions except a vehicle 
steering condition; and 

(67) 

(b) a second AND gate, one o£ the two input 

terminals is connected to said frequency of steering 

(18) 

detection circuit, the other input terminal of which is 

(101) 

connected to said vehicle condition responsive circuit, and 

an output terminal of * which is connected to- said alarm unit (1Q) 

for enabling the third pulse from said frequency of 

(18) 

steering detection circuit to pass therethrough to said 
(10) 

alarm unit only* . when said vehicle condition responsive 
circuit sends the second high-level voltage signal thereto.* 

14. A drowsiness alarm system for a vehicle as set 

forth in claim 3, wherein the output terminals of both said 
quick steering and frequency of steering detection circuits (13,18) 
are connected to said alarm unit via a first OR gat:e^^and 
which is characterized by 

(a) a vehicle condition responsive . circuit (101) 
which generates a second high-level voltage signal only 
when detecting that the vehicle travels in such a 
monotonous state as to make the vehicle driver drowsy from 
various vehicle operating conditions except a vehicle 
steering condition; and 

(b) a second AND ga one of the two input 
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terminals of which is connected to said steering angle 

(2) 

detection circuit, the other input terminal of which is 

(101) 

connected to said vehicle condition responsive circuit, and 

an output terminal of which is connected to the input 

terminals of both said quick steering and said frequency of 

(13,18) 

steering detection circuits for enabling the first pulse 

from said steering angle detection circuit to pass 

therethrough to both said quick steering and said frequency 

(13,18) 

of steering detection circuits only when said vehicle 
condition responsive circuit sends the second high-level 
. voltage signal thereto. 



15. A drowsiness alarm system for a vehicle as set 

forth in claim 3, wherein the output terminals of both said* 

quick steering and said frequency of steering detection 

circui ts^^are^ connected to said alarm unit via a first OR 
(40) 

gate and which is characterized by 

(a) a vehicle condition responsive circuit (101) 
which generates a second high-level voltage signal only 
when detecting that the vehicle travels in such a raonotonus 
state as to make the vehicle driver drowsy from, various 
vehicle operating conditions except a vehicle steering 
cndition; and 

(67) 

(b) a second AND gate, one of the two input 

terminals of which is connected to the output terminal of 

(40) 

said first OR gate, the other input terminal is connected 

(101) 

to said vehicle condition responsive circuit, and an output 
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(10) - 

terminal of which is connected to said alarm unit for 

enabling both second and third pulses passed through said 
(40) 

first OR gate from said quick steering and said frequency 

(13,18) 

of steering detection circuits to pass therethrough to said 

alarm unit only when said vehicle condition responsive 
(101) 

circuit sends the second high-level voltage signal thereto. 



16« A drowsiness alarm system for a vehicle as set 

forth in any one of claims 1 through 15, wherein said 

steering angle detection circuit is characterized by 

(3) 

(a) a positive peak detector, connected to said 
steering angle sensorV^ which holds and outputs the local 
maximum level of the varying output voltage from said 
•steering angle sensorV^decreasing the held maximum level by 

a reference voltage, corresponding to a predetermined 

change of angle, when reset; 

(4) 

(b) a negative peak detector, connected to said 

(1) 

steering angle sensor, which holds and outputs the local 

minimum level of the varying output voltage from said 

(1) 

steering angle sensor, increasing the held minimum level by 
the reference voltage, corresponding to the predetermined 
change of angle, when reset; 

(5) 

(c) a differential amplifier, connected to the 

output terminals of both said positive and said negative 
(3,4) 

peak detectors, which outputs a difference voltage signal 
according to the difference between output signals from 
said positive and negative peak detectors; and 
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(6) 

(d) a first comparator, connected to said 
(5) 

differential amplifier, which compares the difference 

voltage signal with a predetermined voltage and generates 

the first pulse- when t^ie^^f ference voltage signal reaches 

the predetermined voltage, the first pulse resetting said 

(3,4) 

positive and negative peak detectors. 



17. A drowsiness alarm system for a vehicle as set 

forth in any one of claims 1, 3 through 5, 8 through 11, 14, 
and 15, wherein said quick steering detection circuit 
is characterized by 

(8) 

(a) a first monos table multivibrator which 

outputs a third high-level voltage signal for a 

predetermined period of time in response to the first pulse 

from said steering angle detection circuit(3; 

(12) 

(b) a third AND gate connected between said 

(2) 

steering angle detection circuit and the input terminal of 

(8) 

said first monostable multivibrator; 

(11) 

(c) a first inverter connected between input 

(12) 

terminal of said third AND gate and the output terminal of 

(8) 

said first monostable multivibrator for outputting an 

inverted signal of the output signal of said first 

(8) 

monostable multivibrator to an input terminal of said third 

(12) 
AND gate; 

(9) 

(d) a first counter, connected between said 

(2) (10) 
steering angle detection circuit and alarm unit, which 

coun.ts the number of inputted first pulses during the time 
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when the third high-level voltage signal from said first 

(8) 

monostable multivibrator is inputted thereto and outputs 
the second pulse when the counted number reaches the 
predetermined number* 

18. A drowsiness alarm system for a vehicle as set 

forth in any one of claims Ir 3 through 5, 8 through 11, 14, 
and 15, wherein said quick steering detection circuit (13) 
is characterized by 

(8M 

(a) a second monostable - multivibrator, 

(2) 

. connected to said steering angle detection circuit, which 

outputs a fourth high-level voltage signal for a 

predetermined period of time whenever the first pulse from 

said steering angle detection circui s inputted; 

(14) 

(b) an integrator, connected to said second 

(8') 

monostable multivibrator, which integrates the fourth 
high-level voltage signal fed from said second monostable 
multivibrator; and 

(15) 

(c) a second comparator, connected to said 
(14) 

integrator for comparing the integrated voltage signal from 
(14) 

said integrator with a predetermined voltage .and for 
outputting the second pulse when the integrated voltage 
exceeds a predetermined voltage level* 



19. A drowsiness alarm system for a vehicle as set 

forth in any one of claims 2, 3, 6 through 9, 12 through 15, 
wherein said frequency of steering detection circuit (18) 
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is characterized by 

(20) 

(a) a £irst timer which generates a fourth pulse 

whenever a predetermined period of time has passed; 

(19) 

(b) a. second counter, connected to said 

(2) 

steering angle detection circuit, which counts the number 

of the first pulses fed from said steering angle detection 

circuit^r^^and is reset by the fourth pulse fed from said 
(20) 

first timer, and which outputs the third pulse when the 
counted number reaches a predetermined number. 



.20. A drowsiness alarm system for a vehicle asr set 

forth in any of claims 2, 3, 6 through 9, 12 through 15, 
wherein said frequency of steering detection circuit (18) 
is characterized by 

(21) 

(a) a second timer, connected to said steering 

(2) 

angle detection circuit, for outputting a fifth high-level 
voltage signal for a predetermined period of time whenever 
the first pulse from said steering angle detection circuit (2) 
is received; 

(23) 

(b) a first differentiator, connected to said 
(21) 

second timer, for differentiating the fifth high-level 

(21) 

voltage signal fed from said second timer and outputting a 

first differentiated pulse signal responsive to the rising 

edge of the fifth high-level voltage signal outputted from 

(21) 

said second timer; 

(22) 

(c) a second inverter, connected to said second 

(21) 

timer, which inverts the level of the output voltage signal 
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of said second timer; 

(24) 

(d) a second differentiator, connected to said 
(22) 

second inverter, for differentiating the inverted voltage 

(22) 

signal fed from said second inverter and outputting a 
second differential pulse signal responsive to the falling 
edge of the fifth high-level voltage signal outputted from 
said second timer (21); 

(25) 

(e) a third timer, connected to said first 
(23) 

differentiator, which starts counting the time in response 

to 'the first differentiated pulse signal from said first 
(23) 

differentiator and outputs a fifth pulse whenever the 

counted time reachs a predetermined value, and which is 

reset by the second differentiated pulse signal from said 

(24) 

second differentiator; 

t26) 

(f) a second OR gate, connected to said third 

(25) - (24) 

timer and said second differentiator; 

(27) (S) 

(g) a flip-flop, the set terminal of which is 

(23) 

connected to said first differentiator and reset terminal (R) 

(26) 

IS connected to said second OR gate, and which is set by 

the first differentiated pulse signal from said first 
(23) 

differentiator to output a sixth high-level voltage signal 

from a Q output terminal thereof, and which is reset by the 

(26) 

output signal of said second OR gate; 

(h) a fourth AND gate^^^^nnec ted to said flip- 

(2) 

flop and to said steering angle detection circuit; 

(30) 

(i) a third counter, connected to said fourth 
(28) 

AND gate, which .counts the number of the first pulses fed 
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(2) 

from said steering angle detection circuit via said fourth 

(28) (27) 
AND gate passed while said flip-flop sends the sixth high- 

(28) 

level voltage signal to said fourth AND gate, and which 

outputs the second pulse when the counted number of the 

first pulses reaches a predetermined number; and 

(29) 

(j) a third OR gate, connected to said second OR 

(26) (30) 
gate and an output terminal of said third counter, for 

sending the output signals from either said second OR gate (26) 

(30) 

or said third counter to a reset terminal of said third 

, (30) • , ■ 

counter as a reset signal. 



21. A drowsiness alarm system for a vehicle as set 

forth in any one of claims 10 through 15, wherein said 

vehicle condition responsive circuit (101) is characterized by 

(41-45) 

(a) a first circuit, responsive to the 
operation of a turn signal indicator light of the veHcle, 
which outputs a seventh high-level voltage signal when the 
driver turns on the turn signal indicator swii-c^ and until 
a predetermined period of time after the driver turns off 
the turn signal indicator switch; 

(46-50) 

(b) a second circuit, responsive . to the 

depression of a brake pedal of the vehicle, which outputs 

an eighth high-level voltage signal when the driver 

depresses the brake pedal and until a predetermined period 

of time after the driver releases from the brake pedal; 

(51-55) 

(c) a third circuit, responsive to the 
operation of .an accelerator pedal of the vehicle, which 

- 48 - 

p(Me492A2_L> 



''3 



0048492 



outputs a ninth high-level voltage signal when the driver 

nearly fully depresses or releases the accelerator pedal at 

a full stroke except within a predetermined range of stroke 

with respect to- either of maximum and minimum strokes of 

the accelerator pedal and until a predetermined period of 

time after when the driver operates the accelerator pedal 

at the predetermined range of stroke; 

(16, 56-59) 

(d) a fourth circuit, responsive to a vehicle 
speed, which outputs a tenth high-level "voltage signal when 
the vehicle speed is below a predetermined value and until 
a predetermined period of time after the vehicle speed 
exceeds the predetermined value; 

(e) a . fifth circuiif,° ^^responsive to the 

operation of a gear selector lever, which outputs an 

eleventh high-level voltage signal when the gear selector 

lever is placed at any position except top and overdrive 

positions and until a predetermined period of time after 

the gear selector lever is shifted to either of the top and 

overdrive positions from any other position; and 

(65,66) 

(f) a NOR gate, connected to said first, second, 

third, fourth, and fifth circuitsf 'w¥ch^s?nds the inverted 

voltage signal of the second high-level voltage signal to 

(67) 

said second AND gate when any of the high-level voltage 
signals from said first, second, third, fourth, and fifth 
circuits are received. 

•22.. A drowsiness alarm system for a vehicle as set 
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.forth in claim 21, wherein said first circuit (41-45) is character- 
ized by (a) a turn signal indicator switch which 
outputs a high-level voltage signal when either of the turn 

signal indicator, lights is turned on; 

(42) 

(b) a third inverter, connected to said turn 
signal indicator switch which inverts the output signal 
level of said turn signal indicator switch; 

(c) a third differentiator, connected to said 

third inverter*,^^ which differentiates the output inverted 

(42) 

signal of said third inverter so as to detect the falling 

edge of the high-level voltage signal when the turn sfgnal 

indicator light is turned off; 

(44) 

(d) a fourth timer, connected to said third 
differentiator,^"'which outputs a high-level voltage signal 

( 44a) for a predetermined period of time upon receiving the 

differentiated signal of said third differentiator (43) 

responsive to the falling edge of the high-level voltage 

. 141) ^ 

ignal of said turn signal indicator switch; and 



s 



(45) 

(e) a fourth OR gate, connected to said turn 
(41) said (44) 
signal indicator switch and fourth timer, which outputs the 

seventh high-level voltage signal in response to the high- 
level voltage signals from both said turn signal indicator 

(41) . (44) 

switch and said fourth timer. 



23. A drowsiness alarm system for a vehicle as set 

forth in claim 21, wherein said second circuit (46-50) is character- 
ized by (a) a brake pedal operation sensor^^^Wich 
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. outputs a high-level voltage signal when the brake pedal is 
depressed; 

(47) 

(b) a fourth inverter, connected to said brake 

(46) 

pedal operation -sensor, which inverts the output signal 

(46) 

5 level from said brake pedal operation sensor; 

(48) 

(c) a fourth differentiator, connected to said 
. - ^47) 

fourth inverter, which differentiates the output signal of 

(47) 

said fourth inverter so as to detect the falling edge of 

the high-level voltage signal of said brake pedal operation 
. (46) 

10 sensor when the brake pedal is depressed; . 

(49) 

(d) a fifth timer, connected to said fourth 
(48) 

differentiator, which outputs a high-level voltage signal 

for a predetermined period of time upon receiving the 

differentiated signal of said fourth differentiator (48) 

15 responsive to the falling edge of the high-level voltage 

(46) 

signal of said brake pedal operation sensor; and 

(e) a fifth OR gate^°' connected to said brake 

pedal operation sensor ^Ind said fifth timer^^ which outputs 

the eighth high-level voltage signal in response to the 

20 high-level voltage signals from said brake pedal operation 
(46) (49) 
sensor and said fifth timer. 



24. A drowsiness alarm system for a vehicle as set 

forth in claim 21, wherein said third circuit (51-55) is character- 
25 xzed by acceleration/deceleration sensor which 

outputs ■ a high-level voltage signal when the accelerator 
pedal of the vehicle .is depressed or released to within a 
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predetermined range of stroke with respect • to the extreme 

strokes of the accelerator pedal; 

(52) 

(b) a sixth timer, connected to said 

(51) 

acceleration/deceleration sensor, which outputs a high- 
level voltage signal for a predetermined period of time 
after the high-level voltage signal is inputted thereto 

from said acceleration/deceleration sensor; 

(53) 

(c) a fifth inverter, connected to said third 

(52) 

timer, which inverts the output signal level from said 
six'th timer; 

(54) 

(d) a fifth AND gate, connected to said 

(51) 

acceleration/deceleration sensor and to said fifth 
(53) 

inverter, which takes the logical AND between the output 



(51) 



signals from both said acceleration/deceleration sensor 
and said fifth inverter"^? and outputs a high-level voltage 
signal when the predetermined period of time has passed 
after the accelerator pedal is depressed or released to 

within the predetermined range of stroke; and 

(55) 

(e) a sixth inverter, connected to said fifth 
(54) 

ftND gate, which inverts the output signal of said fifth AND 
(54) 

gate so as to output the ninth high-level voltage signal 

(54) 

when said fifth AND gate sends a low-level voltage signal 
thereto. 



25, A drowsiness alarm system for a vehicle as set 

forth in claim 21, wherein said fourth circuit (16,56-59) is c4ia- 

(16) 

racterized by(a) a vehicle speed sensor which outputs a high- 
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. level voltage signal when the vehicle speed exceeds a* 
predetermined value; 

.(b) a seventh timer^,^ ^connected to said vehicle 
(16) 

speed sensor, which outputs a high-level voltage signal for 
5 a predetermined period of time in response to the high- 
level voltage signal from said vehicle speed sensorf* 

(57) 

(c) a seventh inverter, connected to said 
(56) 

seventh timer, which inverts the output signal level of 

^ . (56) 
said seventh timer; 

(58) 

10 (d) a sixth AND gate, connected. to said vehicle 

speed sensor and to said seventh inverteif/^ which takes the 

logical AND between the output signals of both said vehicle 

(16) (57) 
speed sensor and said seventh inverter and outputs a high- 
level voltage signal indicating that the predetermined 
15 period of time has passed since the vehicle speed exceeded 
the predetermined value; and 

(59) 

_ (e) an eighth inverter, connected to said sixth 
(58) 

AND gate, which inverts the output signal level of said 
(58) 

sixth AND gate and outputs the tenth high-level voltage 
signal when 
a low level, 



(58) 

20 signal when the output signal of said sixth AND gate is at 



26. A drowsiness alarm system for a vehicle as set 

forth in claim 21, wherein said fifth circuit (60-64) is chaiacter- 
25 Ized by (a) a gear selector lever position sensor* which 
outputs a high-level voltage signal when the gear selector 
lever is in either of the top or overdrive positions; 
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(61) 

(b) an eighth timer, connected to said gear 
selector lever position senso^°* which outputs a high-level 
voltage signal for a predetermined period of time in 

response to the - high-level voltage signal from said gear 

. . (60) 
selector lever position sensor; 

(62) 

(c) a ninth inverter, connected to said third 
timer, which inverts the voltage level of the output signal 
of said third timer; 

(63) 

(d) a seventh AND gate, connected to said gear 

(60) (62) 
selector lever position sensor and to said eighth inverter, 

which takes the logical AND between the output signafls of 

<60) ^ 

both said gear selector lever position sensor and said 
eighth invertef^nd outputs a high-level voltage signal 
representing the predetermined period of 'time after the 
gear selector lever is shifted to either of the top and 
overtop positions; and 

(e) a tenth inverter, connected to said seventh 

AND gate^^which inverts the voltage level of the output 

(63) 

signal from said seventh AND. gate and outputs the eleventh 

high-level voltage signal when the voltage of the output 

(63) 

signal from said seventh AND gate is at a low level. 

27. A drowsiness alarm system for a vehicle as set 

forth in any one of claims 2, 6, 7, 12, and 13, wherein said 
alarm unit (10) is characterized by 

(37) 

(a^ a first alarm device, connected to said 

(18) 

frequency of steering detection circuit, which gives a 
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. gentle alarm indication to the driver in response to the " 

third pulse fed from said frequency of steering detection 
(18) 

circuit; 

(31) 

(b) a. ninth timer, connected to said freauencv 

(18) 

5 of steering detection circuit, which outputs a high-level 

voltage signal for a predetermined period of time in 

response to the third pulse fed from said frequency of 

(18) 

steering detection circuit; 

(32) 

(c) an eleventh inverter, connected to said 
ninth timer, which outputs an invited voltage signal when 
the high-level voltage signal from said ninth timer is 
inputted? 

(33) 

(d) a fifth differentiator, connected to said 
(32) 

tenth inverter, which differentiates the inverted voltage 

(32) 

15 signal of said tenth inverter to output a differentiated 

signal responsive to the falling edge of the high-level 

(31) 

voltage signal outputted from said ninth timer; 

(34) 

(e) an eighth AND gate, connected to said 

(18) 

frequency of steering detection circuit and to said ninth 
. (31) 

20 timer, which enables the third pulse from said frequency of 

(18) 

steering detection circuit to pass therethrough while the 

(31 ) 

high-level voltage signal from said ninth timer is 
received; 

(35) 

(f) a fourth counter, connected to said eighth 
(34) 

25 AND gate, which counts the number of the third pulses 

(34) 

passed via said eighth AND gate and outputs a fifth pulse (35a) 
when the counted number of the third pulses reaches a 
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predetermined number; ^^gj 

(g) a sixth OR gate, connected to said fifth 
differentiatJF^and to the output terminal of said fourth 
counter?^^ which - sends the logical OR signal ^he 
differentiated signal from said fifth differentiator and 

the fifth pulse^rom said fourth countePinto said fourth 

(35) ^ 

counter for resetting said fourth counter? and 

(h) a second alarm device, connected to said 

fourth counterf which gives an intense alarm indication to 

the'vehicle driver in response to the f if th .pul4?^rom said 
(35) 

fourth counter. ^ 

28. A drowsiness alarm system for a vehicle as set 

forth in claim 3, characterized by 

(a) a vehicle condition responsive circuit (101) 
which generates a second high-level voltage signal only 
when detecting that the vehicle travels in such a 
monotonous state as to make the vehicle driver drowsy; 

(b) a second AND gatej^^one of the two input 

terminals of which is connected to said steering angle 

detection circuit) the other input terminal of which is 

connected to said vehicle condition responsive circuit, and 

an output terminal of which is connected to both input 

terminals of said quick steering and frequency of steering 

detection circuitV'for enabling the first pulse from said 

(2) 

steering angle detection circuit from passing therethrough 
to Jjoth ^aid quick steering and frequency of steering 
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(13,18) 

. detection circuits only when said vehicle condition' 

responsive circuit sends the second high-level voltage 

signal thereto, and wherein said alarm unit (10) os further charac- 

(37) 

terized by (c) a first alarm device, connected to said 

5 frequency of steering detection circuit!J^^ which gives a 

gentle alarm indication to the driver; 

(31) 

(d) a ninth timer, connected to said frequency 

(18) 

of steering detection circuit, which outputs a high-level 

voltage signal for a predetermined period of time in 

10 response to the third pulse fed from said frequency of 

(18) 

steering detection circuit; 

(34) 

(e) a eighth AND gate, connected to said 

11 8) 
and to said ninth 

(31) 

.timer, which enables the third pulse from said frequency of 

15 steering detection circuit to pass therethrough while the 

(31) 

high-level voltage signal from said ninth timer is 
received; 

(35) 

(f) a fourth counter, connected to said eighth 
(34) 

AND gate, which counts the number of the third pulses 
20 passed via said eighth AND gate and outputs a fifth pulse (35a) 
when the counted number of the third pulses reaches a 
predetermined number, and which is reset by the fifth pulse 
output ted therefrom; 

(39) 

(g) a seventh OR gate, connected to said fourth 
(35) (13) 

oc counter and said quick steering detection circuit, which 

(35a) 

takes the logical OR between the fifth pulse of said fourth 
(35) 

counter and the second pulse of said quick steering 
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(13) ^ 

detection circuit; and ^^^^ 

(h) a second alarm device, connected to said 
seventh OR gate? wich gives an intense alarm to the vehi<:le 
driver in response to the output signal of said seventh OR 

(39) 
gate. 

29. A drowsiness alarm system for a vehicle as set 

forth in claim 3, characterized by 

(a) a vehicle condition responsive circuit fO"*) 
which generates a second high-level voltage signal only 
when detecting tha the vehicle travels in such a monotonous 

state as to make the vehicle driver drowsy; 

(67 ) 

(b) a . ninth AND gate, connected to said 
frequency of steering detection circui^^and to said vehicle 

15 condition responsive circuit, which enables the third^ pulse 
f£om said frequency of steering detection circuit from 
passing therethrough only when the second high-^level signal 
from said vehicle condition responsive circuit is received; 



10 



20 



and . 

(cl a tenth 7^ gate, connected to said quick 

(13) 



steering detection circuit and to said vehicle condition 

(101) . , * 

responsive circuit, which enables the second pulse from 

said quick steering detection circuit ^io pass therethrough 

only when the second high-level signal from said vehicle 

25 condition responsive circuit is received, 

and wherein said alarm unit (10) is further characterized 

(37) 

by (d) a first alarm device, connected to said 
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(67') 

ninth T^D gate which gives a gentle alarm to the vehicle * 
driver in response to a high-level voltage signal 
therefrom; 

(31) 

(e) a. ninth timer, connected to said ninth AND 

(67') 

gate, which outputs a • high-level voltage signal for a 

predetermined period of time in response to the third pulse (19a, 30e() 

(18) 

fed from said frequency of steering detection circuit via 

(67') 

said ninth AND gate; 

. ^ ^ (34) 

(f) a eighth AND gate, connected to said ninth 

(67') (31) 
AND gate and to said ninth timer, which enables the third 

(18) 

pulse from said frequency of steering detection circuit via 

(67') 

said ninth AND gate to pass therethrough while the high- 

(31J 

level voltage signal from said ninth timer is received; 

(35) 

(g) a fourth counter, connected to said eighth 
(34) 

AND gate, which counts the number of the third pulses 

(341 

passed via said eighth AND gate and outputs a fifth pulse ^35a) 
when the counted number of the third pulses reaches a 
predetermined number, and vjhich is reset by the fifth pulse 
output ted therefrom; 

(39) 

(h) a seventh OR gate, connected to said fourth 
(35) (67") 

counter and said tenth AND gate, which takes the logical OR 

(35) 

between the fifth pulse of said fourth counter and the 

(13) 

second pulse of said quick steering detection circuit via 

(67") 

said tenth AND gate; and 

(38) 

(i) a second alarm device, connected to said 

(39) 

seventh OR gate, which gives an intense alarm to the 

vehicle driver in response to the output signal of said 
(39) 

seventh OR gate* 
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